Skeletal muscle carnitine metabolism in patients with unilateral peripheral arterial disease.
Patients with peripheral arterial disease (PAD) have abnormalities of carnitine metabolism that may contribute to their functional impairment. To test the hypothesis that muscle acylcarnitine generation (intermediates in oxidative metabolism) in patients with PAD provides a marker of the muscle dysfunction, 10 patients with unilateral PAD and 6 age-matched control subjects were studied at rest, and the patients were studied during exercise. At rest, biopsies of the gastrocnemius muscle in the patients' nonsymptomatic leg revealed a normal carnitine pool and lactate content compared with control subjects. In contrast, the patients' diseased leg had higher contents of lactate and long-chain acylcarnitines than controls. The muscle short-chain acylcarnitine content in the patients' diseased leg at rest was inversely correlated with peak exercise performance (r = -0.75, P less than 0.05). With graded treadmill exercise, only patients who exceeded their individual lactate threshold had an increase in muscle short-chain acylcarnitine content in the nonsymptomatic leg, which was identical to the muscle carnitine response in normal subjects. In the patients' diseased leg, muscle short-chain acylcarnitine content increased with exercise from 440 +/- 130 to 900 +/- 200 (SE) nmol/g (P less than 0.05). In contrast to the nonsymptomatic leg, there was no increase in muscle lactate content in the diseased leg with exercise, and the change in muscle carnitine metabolism was correlated with exercise duration (r = 0.82, P less than 0.01) and not with the lactate threshold. We conclude that energy metabolism in ischemic muscle of patients with PAD is characterized by the accumulation of acylcarnitines.(ABSTRACT TRUNCATED AT 250 WORDS)